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Description: 

This is a program to determine the complex roots of polynomials 
of order n by direct application of the method developed by 
Dr. Shih-nge Lin. 



Method of Program: 

Lin's method uses an iterative process of dividing by a quad- 
ratic factor and modifying the factor until a "remainder" after 
division by the factor becomes less than some "accuracy factor", 
e, which is a part of the data. 



Reference to sources: 

The sources used are these: 

A method of Successive Approximations for Evaluating the 

Real and Complex Roots of Cubic and Higher Order Equations, 

S. Lin, Journal of Mathematics and Physics , Cambridge, Mass., 

Volume 20, Aug. 19hX, pp. 232-liZ 
A method of Finding Roots of Algebraic Equations, S. Lin, 

Journal of Mathematics and Physics , Cambridge, Mass., 

Volume 2"27 June 1943, pp. 60-77. 
Introduction to Numerical Analysis (book), F.B. Hildebrand, 

McGraw-Hill Book Company, Inc., N.Y. , 1956, pp. U68-72. 

Subroutines required: 

The Floating Point Interpretive Routine (2i;.0), Floating Point 
Input and Output (11.3-12.3 or 11.6-12.6) 

Limitations and inherent errors in the program: 

The program imposes no limitations on Lin's method, and has all 
of the limitations of Lin's method. These limitations are: 
The program can handle equations with all real or all complex 
roots, but has trouble, i.e., fails to converge or converges 
too slowly, when both types of roots are present. It has 
occasionally solved equations where both types of roots are 
present, but this is apparently the exception rather than the 
rule. It is -assumed that if the problem to be solved has both 
kinds of roots, the real roots will first be located and re- 
moved by another method. 
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Input : 

The equation to be solved must be of the following form: 

x n + a-,x n ~ + a 9 x n ~ 2 + . . . + a„ -,x + a^ = 
-I- c. n-± n 

The n coefficients, n itself, and the accuracy factor e 
are the required data. The coefficients are assumed real. 



Output : 

The routine prints the roots in complex form, and also the 
remainders as desired - see below. 

Operating procedure: 

The following procedure is to be followed in order to find 
the roots of a polynomial of order n: It 

1. Floating Point (2li.O) and the input and output routines 
must be stored in 1100 (or the program tape modified 
accordingly - no program addresses refer to floating 
point routine addresses other than 1100). No function 
routines are required. 

2. The program must be stored in memory with space pro- 
vided for storage of (3+6n) intermediate and final results 
in consecutive locations; these locations may be anywhere, 
with the initial address of these locations, designated <x, 
stored as the address of the instruction in 0101. ~ 

3. To start the program, transfer to the initial location 
of the program. When the input light comes on, type n 
in hexadecimal (q=3l) and give the computer a start. ~ 

U- At the second input instruction, data is to be stored 
as follows, the floating point input format being used: 

a. The accuracy factor, e, is to be stored in location &>. 

b. The n coefficients of the polynomial are stored in ~ 
the succeeding n locations ( a is not entered) . 

The problem solution will be continued following the 
data input. 
5. The transfer control button is used as follows to control 
the operation of the program: 

a. If the transfer control button is left up, the pro- 
gram will determine the roots and print them out 
without printing any intermediate results. 

b. If the transfer control button is depressed at any 
time, the remainder aftereach iteration will be 
printed. After each remainder is printed, the com- 
puter will come to a floating point input instruction 
and will stop with the input light on. At this time 
a new. accuracy factor may be input if desired. The 
format for input is: The floating point input code 
word (start compute) - The accuracy factor (start 
compute) - -C000CC0 (start compute) (start compute). 
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A start or input of data will allow the computer to 
continue normally until a new remainder has been found, 
at which time the cycle is repeated. 

c. If the remainder which has been printed out in "b" 
above is considered satisfactory by the operator, he 
may have the computer accept it and the corresponding 
factor of the polynomial by lifting the transfer control 
button before starting the computer after the input 
instruction. 

d. If the transfer control button is depressed and it is 
desired to have the computer discontinue printing out 
the remainders, the transfer control button may be 
lifted at any time except during a five second period 
after any printout or during the printout itself. 

6. When, at any time during the program, a factor and its 
remainder have been accepted, the computer will print a 
slash ("/"), and continue to find additional factors, or, 
if all the factors have been found, to find the roots. 
There will be a total number of slashed equal to one less 
than the number of root pairs, any odd root being counted 
as a pair. 

7. After all factors have been found, the roots of the factors 
are found and printed out. They are printed one pair to a 
line, each root consisting of two numbers, the first part 
being the real part and the second the imaginary part. The 
flexowriter should be set for printout in four or more 
columns (carriage returns are programmed). 

8. After the roots have been printed out, the remainder 
will be computed for each factor on the basis of the 
original equation and printed out; there will be one 
remainder per line, and one remainder for each factor. 
There will be no remainder for any odd root. 

9. At the completion of the program the computer will stop 
(Z0063) in 0l±l5. A start signal will restart the program 
for a new equation. 



Storages : 

The following storages are associated with the program: 

1. The program itself requires 6§ tracks for storage of 
instructions and constants. No storages are used in 
tracks 62 or 63. 

2. In addition, the program requires (6n+3) locations for 
storage of data, intermediate results, and answers. 
These locations are all referred to the address of 
instruction 0101, designated a: 



Location 


Contents. 


a 


Accuracy factor e. 


0L+ 1 tO 


Coefficients of original polynomial, 


a +n 


a l ^° a n* 


06+ n + 1 to 


Intermediate results. 


00 +3n+2 




ex + 3n + 3 to 


The quadratic factors 


00 +Un+3 




ct + 1m + 1; to 


Roots, real part followed by 


a +6n+3 


imaginary part. 
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Notes: The following comments are pertinent: 



1. Under some conditions the reaminder may reach a point of 
oscillation, and some cyclic pattern be printed. The only 
recourse is to accept the remainder at this point. 

2. As indicated in one of the sample problems, the accuracy 
of the roots is not directly indicated by the size of the 
remainder. The simplest way to determine the accuracy 

of the roots is to change the coefficients slightly and 
observe the change in roots. 

3. The original data is retained during the operation of 
the problem; however ,n must be supplied every time the 
solution is restarted. 

I4. The program tape accompanying this write-up is prepared as 
follows : 

a. oc = 0700 has been inserted into instruction 0101. 

b. At the end of the program a special check has been 
provided in order to check that the tape has been 
stored correctly and that the program is working 
correctly. The check takes the form of a sixth- 
degree equation which is not allowed to go to 
complete solution; instructions for use of the 
tape are on the tape. Although answers will be 
printed out during the course of the check, they 
are not the correct answers to the problem, but are 
only a check to be compared with the numbers on the 
tape. This is because a very large accuracy factor 
has been employed. 



Sample problems - Two sample problems are here included. 

The first of these is a quartic equation, and includes notes 
as to what the various parts of the print out from the computer. 
The second sample problem is for a tenth degree polynomial. 
In this solution it may be observed that the remainder for the 
fifth pair of roots is 5.7, which is larger than any of the roots. 
However, the roots have been checked, and found to be accurate 
when rounded to five significant figures to less than one-half the 
last figure. In this print-out, only a few of the remainders are 
shown; when the problem was run, all of the remainders were allowed 
to print, making a total of 210 remainers were printed. The total 
time for this solution, including data input time, was 1 hour 11 
minutes. 



Program Number : 
May 7, 1959 



C2-117 





>» U 


















,o o 




























G 
O 




£> O 
















-p 




























-P 
















-o cd 


























•H 




X) cd 
















Q) U 


























-P 

cd 




<D U 
















ft <U 




























Pn CD 
















^c§ 


























CD 

O 

•H 
-P 






















































































co 
-P 






u 








cd 








































O 






3 




















g 




















O 






cr 












CO 
*\ CD -P 








O CO 




















_-^— 






o 






















•n o 








TS -H 




















t~~^ ■* 


















o o 


































G 












- o u 








,G -P 




















■H H 






o 




















O 




















O O 






•H 












o -p r-" — • 








•P Ph 
























• 


-P 
3 












o 2 H H 








•H G 
























CO 
X) 
G 












O P,0 o 
O G 




„ 




? -H 
CO 




















1 1 

O ON 




rH 
O 












O -H 




e 




cd 




















CO CO 




O 


CO 












O J 1 1 

O*' O On 

1 OO CO 




aj 




H -P 




















O NO 




o 
















^ 




o cd 




















CM _=J 




CD 


tH 














W) 




U XI 




















\A C-— 




CO 


O 












O NO 




O 




-p 




















On O 


















O^l CNI J- 




J-H 




G •- 




















H 1A 




o 


CO 












o 


\A I s - 




Ph 




O CO 




















• • 




H 


-p 












o 


ON O 








O CO 


























^ 












o 


H \A 




tH 




Q) 
























X) 

s 


c~\ 










o 
o 


• • 




O 




cd o 
























CO 

(D 


H 










H 






tJ 




<HH u 




















1 






U 


H 
















c 




CO P, 




















H O 




CO 




O 


# . 






u 


O 1 




CD 




G 










CO 










O O 




<D 


ch 


On 
1A 


a 






o 


O CO H O 








cd CD 










^H 














-p 


o 


o 


g 




-p 


O -p o o 




•P 




U A 










CD 





















•rH 


cd 




o 


O G 




nJ 




-p -p 










X) 










1 1 




G 


-p 


1 


-p 


U 




cd 


O CD 1 1 


















G 










CM 1A 




•H 


3 




cd 


M 




<H 


H -H CNI \A 




P, 




CD «H 










•H 










1ACO 




E 


o 


co 


P* 


O 






O 1ACO 




O 




^3 O 










cd 










H O 






1 

-p 

G 


g 


CJ 1 O 


J-. 




CD 


O -H H O 




-p 




-P 










E 










ONlA 




CA 


o 


<D U 


Ph 




O 


O «H OnIA 




CO 




G 










CD 










-=t-^t 






•H 


0) 






G i-r\ <H_^r_=f 








-p o 










u 










XAXA 






•H 


-P 


H • N 


■H 




a> 


OJ CD 1AV\ 




O 




? -H 




















On NO 




"• 


fn 


Cd 


cd O 


O 




hOO O On NO 




•P 




•^ "^ 










CD 










• • 




G 


fin 


3 


•H O (>» 






u 


fA O • • 








cd 










-P 














O 




o- 


6 H r-T 


HO 




CD 






-P 




_r f- 1 










cd 














•H 




d) 


O CD 

2 ^-p 

P.O cd 






£ 


o 
o 






3 

Ph 




Tj CD 
CD + 21 










•H 
X) 














-P 
3 




f-i 


G 


H 


o 


o 






G 




+J -H 










CD 










H rH 




H 




cd 


h h e 


a 


cd 


O ia 


iH. r-H 




•H 




a) 










E 










O O 




O 




Xi 


O -H 


•H 


e 


V * 


H./ O O 








<D X 










?H 












CO 


CO 




>H 


a. •» x 


ho 


■H 








cd 


• 


a, o 










CD 












u 






O 


1A O 


0) 


O 


X 


H 


CO 


-P 


CO 


CD cd 










-p 












CD 


CO 






u os u n 


CD 


CD 


O 


U 


cd 


"2 


J-. CD 










G 










O On 


X) 


•H 




XI 


<L> ♦ P< 




X) 


x. 


rH O ON 

-J/ CO CO 


Q) 


T3 


G 












•H 










co eg 

O NO 


G 


Jm 




-P 


■do fto 


cd 


■5 


X) 




o 


£ fH 




















•H 


-p 




1 


?H CA Cd 


-p 


« 


J; Ono 


G 


e 


o 


O CD 




















CM _Cj 


cd 






G 


o 




a) 




ol CNI _^- 


•H 


o 


CD 


G -P 




















1A c^- 


E 


^H 






^ <D 


u 


.G 


>- 


■v ia r- 


aj 


u 


CO 


<h-i 




















On O 


CD 


o 




Vt 


Xi M\ O 


cd 




o 


+ \ ON o 


E 


<4H 




co cd 




















H 1A 


U 


^M 




o 


-P • flVH 
hrl ID 10 


G 
•H 


cd 


\ HIA 


CD 

U 


o 
0) _^- 


CO 












r^i 










« • 




CD 






r— 














V 




G 


2 hD 


c 




°*A 




s 




E ^H 






















( \ 


E 




o 


o ** u 


cd 


— 


o 


oV 




■H 


-d 


CD CD 
























•H 




■H 


vi h a) 


u 


a 


o 


O to 




-P 


§ 


H V, 
























-P 




-P 


f» -P 

ctf •• G V 


~\ 


a3 


O CD 1 
O Xf h o 


1 

O _ct 


Tj 


£> G 
O -H 


• 


CM 


H 


o 


1 


CM 


1 r i 

ca mj 


1 
H O 


1 


Xi 




H 


to o 


> 


I \ 


' 


VO O o o 


O O 


CD 


CO 


j^h cd 


X) 


o 


O 


o 


O 


o 


o 


o 


o 


O O 


o o 


CD 




O 


<+H -P O 




\ 




\l o 




CO 


CD 


p. e 


CD 


^ 




















CO 




CO 


o g 




-i( 


I 


NJ 




ft-P 


CD 


-P 


G 




















Ph 






Q) <+H 






\ 


CNI -P 1 1 




cd 


2 


CD U 


cd 


^ 
















1 I 




cd 




.. 


G -H O 




CM 


\ 


2 CM \A O O 


r-\ 


c 


t> 


CD 




CM 


fA-^f nO 


r- 


HNO 


CO 


CM XA O O 


rH 




cr 


O O 




rA 


\ 


O PhIACO 


O CO 


a) 


■H 


O 3 


Ph 




-3 rH r— r— CM CO CM 


o 


1ACO 


O CO 


CD 




cd 


•H -H ^i 




_^f 


\ 


O G rH O 


o c— - 




e 


,Q O 


CD 




HnO _^nO C--nO O 


o 


H O 


o c— 






U 


-P <H O 




(A 


\ 


H -H On TA O rA 


H 




cd J5 


U 




1AMD r—-^f iH CO 


[>- H 


OnIA o fA 


rH 




W> 


3 1H +3 




O 


A 


nO^ 1AXA O H 


cd 


CNI 


CO 




\ 


r CO 


t^-NO CO 


CA CM 


CO 


H 


_=t_^ O O 


cd 




o 


H CD O 




O 


Hi 


-P 




CD 


-P 


11 _^jNO 


r- 


lAO\HH J 


\A\A O r-\ 


-p 




£ 


O O cd 




O 




O OnnO O -d- 


o 




X o 


O 


H 


r-\ 


r-i 


H 


HlTiH 


CM 


ON NO 


O -^ 


o 




cooh 




« 


_=r 


+ 


• • 


• • 


E-i 




EH -P 


G 


— 






















Eh 





Program Number: C2-117 
May 7, 1959 



CO 
CM 
1A 
O 
On 
1A 



•H 
E 
o 

u F» 
Q) H 
X) O 

Pi CL. 

o 

X! O 
P 

i § 

•H 

<p -P 

O 
H 

a o 

o co 

•H 
-P to 

l:s 

CO PI 



E E 

c3 cd 

Pi Pi 

O O 





o 




p 


* 


Q) 


o 


ft 


1A 


cd 


r-- 


P 


ca 






PS 


»\ 


o 


IA 




r— 


1 (0 


-=t 


P 


XA 


cd o 


1 


P Pi 




Cd Pi 


•> 


73 CD 


CO 




CM 


P Xf 


o 


3 -H 


r— 


a, o 




c > 


•N 


H cd 



t>- 

I 



On 

• 

CO 
D— 
On 

On 

1A 
.. CM 
C I 
O 

•H « 

P NO 

cd « 
2 !A 
CT On 
CD CA 
H 

CD ** 

•H 1A 
E • 
O C— 

£3 
H I 
o 

ft •* 
XA CM 

u • o 

TlHO 
Si H O 
O O 

~o 

On • 
O 



XS 
P 
C 
0) 

p 



to 
P 
C 
CD 

•P 
O 

■H 

<P, 

. . cd 
o o 
co o 



tp 
o 

PS 

O 

•H 

p 
pi 



u 
o 
p 
o 

cd 

<p 
!>> 

C_> 

cd 

Pi 

pi 
o 
o 



rH 

cd 
E 

•H 

o 

CD 
Xl 

cd 
X 
a) 



o - 

NO O 

XA O 
On O 
CA O 
H O 

- O 
O O 
1A I 
r- 

On O 
J O 
O O 
O XA 
I f- 

- CA 
O - 
XA O 
JO 
H 1A 

^5 
O XA 
On O 

-=r i 

rH - 

o o 
o o 

O ao 
I CM 

- o 



o - 
o- O 
J r- 
cm _=r 
O H . 
+ 



O 



O 
o 
o 
o o 

O On 
O CO 

o r- 

I On 



Pi 
O 
P 

o 

cd 

"P. 

P 

CO 
Pi 

■H 
<P 

Pi 
O 

CO 
Pi 
CD 

C 
•H 

cd 
E 

CD 

ft; 



O 

CO 

p 
o 

CO 

Pi 

CD 
X) 
Pi 

•H 

cd 
E 
a> 

P< 

CO 
Q) 

p 
cd 
o 

•H 
X) 

PS 



J\A-=f 
O O O 



o 
o 
o 
-=r 
o 
o 
o 



a - j- 

= CM - 

- O 

O ON 

O H 

r- H 

Jin 

no cm 

o o 

I + I 



ON CM r— 

CM CO -=t 
<A H CM 

CM _CT rH 

j o o 

J' CM XA 



_J CA <A CA CM 

O O O O O 



t>- CA t>- CO r-H 

\_r\ cm r>- co cm 

O XA CM r-— CM 

ITyCOlAJ 1 ^ 

ONr-Ooi 

CO ON O XA-J 
rH NO CA rH C- 



CD 
X> 

P 
O 
PS 



pi 

O 

o 



bfl 

Pi 

•H 

xl 

Pi 

pi 

o 

Pi 

o 

p 



;>> 

H 
H 

cd 
P 
Pi 
cd 
E 



0) 

ps 

X) 

Pi 

J} **»_ 
Xl rH X) 
,Q CD 
cd P 
XI ft 
O CD 
Pr O 
pX, O 

CO 



PS 

•H 

cd 
E 

CD 
P. 



I 

Pi 
O 
P 

o 



o- 
ca 
H 
O 
O 



cd O 



Xj 
Pi 
O 

o 

CD 

CO 



o 



CO 

U 

CD 

x) xi 



•H 

cd 
E 
a) 



p< 

CD 
X) 

PS 

•H 

cd 
E 
CD 



P 
PS 

•H 
O 
ft 



PS 

•H 
P 

_ cd 

CD O 
q H 



Pi 
■H 



~N^ 



Tcnoj 



CM 
-J fA O 
CM -3 rH 
NO CM H 
1ACO nO 
nO CO CO 
M^O 
On • H 



Pi 
O 
P 

o 

cd 

<H 

X) 

Pr 
•H 
-Pi 
P 

P. 
O 
cp 

CO 

u 

CD 
XI 

Pi 

■rH 

cd 

E 

CD 



■^KT- 



cd 

cd 
E 

CD !>j 

P o 

ft cd 

Q) Pi 

O P3 

O O 

cd o 
cd 

Pi 

CD Xf 

X) CD 

PS Pi 



■H 

cd 
E 



H 

cr 



CD CD 

Pi Pi 

I CD 

S> 

Pi -H 

O W> 

P 

O O 

cd P 
<P 

x; 

X! W) 

P Pi 



P. 
Pi 



O <u 

H 
Pi H 

o cd 
<h E 

CO 
Pi 
<D W) 



I I I J- 

CA <A (A O co J CA 
O O O O O O 



CM 
H rH H nO CM CACO 
On On On 1A CO On r— 
CM CM CM CM On H On 
i"°\ ca ct\\anO l>- On 
o- f- O- On H 1A fA 
CA CA CA rH On <A H 
H H H • CM cni tr\ 



co 
P 
O 
O 
Pi 

X 

■H 
CO 

p 

CO 
Pi 

■H 



O O H 
O O O 



I I I 

Hco J 
On H On 
On CM 0O 

r-OH 
OO CNr- 
On fA H 



r-i H O 
O O O 

I I 

JO\r- 
1_T\ CM CM 
CO -J CM 

HMD1A 
J CM O 

H ca CA 
VA HMD 



X) 


.3 




O O H 


PS 




O O O 


•H 


Q) 






cd 
E 

CD 


X 






CO 




CA ca J 


« 


cd 




riCOj 
On H On 
On CM co 

r-o H 

co On f— 
On ca H 

... 


1 <A 




CA 


, 


CA O CA 




O 


H iH O 


O O 






O O O 


XA 




_=r 


1 1 


CM i--- CM 




o 


J-OMS 


XAM3 rH 




NO 


1A CM CM 


O CM NO 




CM 


CO ^f CM 


COCO N 




CM 


HMO -LT\ 


CM J H 
H CA J 




CM 


J CM O 




O 


H CA fA 


CA « H 




CM 


1A H mD 



Program Number: 
May 7, 1961 



C2-117 



in 
-p 
o 



o 


CD <+H 


u 


t> o 




•H 


u 


«M 0) . 


3 


3 bo 


o 


CD rH G 


<H 


X cd -H 




P f> P 


-p 


g 


co 


>> -H 


05 


X -P u 


1-^1 


^ 2 & 




g rH 




O O G 




•H to CD 




P X X! 




cd cd -p 




3 




a 1 a) -v 


t * \ 


cd xi e 




-p CD 


rH H 


H XI 


O O 


cd bo-p 




g g 




•H -H W) 


1 1 


bo^ a 


IAM3 


•H cd -H 


NO CO 


h P Xi 


cAIA 


O X) 


CA O 


»n cd 


CO On 


CD CD 


CO H 


xi g x} 


CA CA 


P O G 


• • 


cd 




W>xl 




G O U 




•H cd CD 




Xi CD X) 


H H 


t> U -H 


O O 




•H O cd 




■CfHE 




CD 


xa r— 


>>id u 


no_3- 


c3 CD 


1A ON 


r— t-- 


X) XI 


co H 


CD «>P 


CO ON 


a to 


cm ca 


•H fH «H 


• » 


cd O O 




P -P 




XI O CO 




o cd E 




<H fn 


H rH 


CO CD 


O O 


U O -P 




0) -H 




X) P O 




a cd ^ 


-^t^O 


•H h-P 


MD CO 


cd xl 


cata 


6 cd cd 


ca o 


CD 2 XI 


co On 


Pd CT-P 


CO f-l 








• • 


'A 


HHO 


1 1 

HWHri 


o o o 


o o o o 



lA^-OrAONO 

1A On O r-i C^-IANO 
C— C-- O 1A On -Zt r— 
(OHO J CANO CM 
CO On O -3 nO CO r>- 
CM CA O H CM H 1A 



CA 
X 

H 



CD 
-P 

cd 
o 

•H 
X) 

c 



CO 
CD 

g. 

•H 
<H 

P 

G 
cd 





-^r 










O 




X 










•H 




0\ 










<M 




• 




• > 






■H 




CO 




bO 
G 






g> 




On 




£ 






•H 




-=r 








CO 






o 


O 










+ 


II 


H 

rH 






CD 
> 




% 


o 


O 






•H 




On 


1A 












• 


C-- 


CD 











H 


CA 


XI 






X 




H 




P 






p 




1A 


+ 












CM 
1 


X 
V\ 

t-— 


r*» 
X 

x) 






o 

p 

p 




NO 


_=f 


CD 






o 




X 


1A 


•H 






cd 




NO 

• 


1 


CO 






& 




1A 




■H 






o 




on 


CM 


P 






o 




CA 


X 


cd 






cd 




rH 


CO 
CM 


to 










+ 


o 
r— 


CO 

•H 










C— 














X 


+ 


G 








• • 


1A 




O 








CO 


• 




•H 








cd 


r— 




P 








S 


On 




cd 

3 


•r-J 






X) 






CT 


On 






CD 


1 




CD 


On 


■i-j 


•r-j 


> 








r— cm 


On t-j -r-j 


rH 


CO 




CO 


CO CM CO ^J NO 


O 


X 




■H 


On O 


rH CA O 


CO 


1A 




X 


• 


On C— CO On 




• 




P 


o 


CA 


•CO H 


CD 


-3 








• 


rH • • 


x> 


H 
H 




-P 

cd 


+1 


O 


fA rA 
+1 


O 






X 


ON 


-H 


+1 +1 


P 


+ 




-P 


H 




CM 










JJIAO On 


g 


On 




X! 


H vO 


O r— r— 


o 


X 




c 


1A <M 


fACO H 


■H 


On 




p 


O 


CA^O CO On 


-P 


• 




o 


• 


• 


• • • 


cd 


-=r 




ch 


O 


rH 


O CM fA 


3 


H 






1 






cr 






CO 








CD 


i 




cd 

5 








CD 


o 










li 


xl 


rH 




P 








E-i 


X 




M 






X 



Start, OOCC 



Program Number: C2-117 
May 7, 1959 



Re-initialize 



I 




Input n in 
hexadecimal 


01*13 


1 


Initialize 


01*22 


A 


Input Data 


05U7 




Yes 





' 


0552 


Compute roots 


1 


0252 


Print roots 


I 


Stop 


0U15 



Compute initial 
P and Q 



3 i r 



Find c^ 



0028 




Find remainder 



0103 

Print ""** No 

remainder? 






rtes 0121; 


Print 


< 


0125 


Input (if desired) 




Yes 



Print odd root 



0333 



From Last Page 



Compute 0211; 
discriminant 



Compute 02i;3 
complex roots 



X 



Print roots 0252 
of factor 



Initialize to 
find remainder 



Compute 0026 
Remainder 



Print 
Remainder 



0li03 



Stop 0l|l5 



Program Number: C2-117 
May 7, 1959 






Compute 0233 
real roots 



10 



C2-117 



PttEPAREO FOR: 

LGP-30 RPC-I4OOO USERS ORGANIZATION - POOL 


PASE OF 

1 /13 


JOB NO. 


PROGRAM NO 
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PROGRAM CHECKED BY: 
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DATE 

07/05/59 


PROBLEM: 

Lin's Solution of Polynomials 


TRACK 

00 


PROGRAM INPUT CODES 


0. 


t- 

in 


LOCATION 


INSTRUCTION 


a 

t- 
1/) 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 


1 


















X 








1 |0 1 


, , , u. q U,i,6 












1 1 , 1 


1 1 1 B q o, 1 ,8 




B[a+2n-l] 


flag 








1 i° 1 2 


1 Y , °\ 6 i 2 i 1 














1 |0 1 3 


B z z.z.z 




X 




[ 06 +1] 








1 1 j 4 


! ( , H ( Zj Z ( Z ,Z 






[ 06 +l+n] 








1 1 t 5 


1 1 1 B . Q 6 i 2I 1 














1 |0 16 


1 s i 9 °i °A 








► Move c ' s 






I 1° I 7 


I 1 1 T 9 °i 1 1 6 




X 






into b ' 3 






1 1° 1 8 


1 ! 1 B 1 °l °l ° h 3 














1 1° 1 9 


1 1 1 A 1 °l 6 I 2 I 6 




1 at 29 










1 1 1 | ° 


! ! I T | °l °l°|3 














! I 1 1 ' 


I 1 | B | | °, ° t U 




X 












1 |1 | 2 


. 1 , A. q 6,2 ,6 




1 at 29 










1 it |3 


1 1 iY. Q o,o, U 














1 J 1 < 


u 0003 
1 1 1 1 1 1 1 














1 |1 1 5 


1 1 ! I 1 1 1 




X 










1 |1 1 6 


, ,x,R . ^ 1, 0,0 














1 1 ' |7 


1 1X1U1 11,0,0 














1 |1 1 8 


! ! 1 B 1 ^ Z l Z | Z 






[ 06 +2m-l] 








1 |1 l 9 


! ! 1 B i ^ Z | Z | Z 




X 


b m-2 


[ 06 +2m-2 ] 








l |2 1 


1 1 1 B 1 ^ Z | Z | Z 




p 


[ 06 +3m+3] 


Find 






1 i2 , 1 


, , , B , Z, z, z ,z 




b m 


[ 06 +2m] 


> initial 






1 |2 |2 


1 1 1 Di z, z, z ,z 




V2 


r 0t +2ra-2l 


P's and 






1 |2 1 3 


( x | t, q 0, 




X 






Q's 






1 |2 1 4 


H z z z z 




-Q 


[ 0t +3m+ii] 
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1 |2 1 6 
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1 |3 1 1 
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OPERATION 1 ADDRESS 


1 


1 


















X 










|3 1 2 


, , x , Y , 0, , ,0 
















|3 i 3 


A z z z z 




b i 


[ 01 +m+l] 


Find c., 








|3 | 4 


P z z z z 




c i-2 


[ oc +2m+2] 










i 3 1 5 


N z z . z z 




X 


-Q 


[ 00 +3m+lj;] 










,3 | 6 


i i i H . z, z | z |Z 




c i 
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|3 i 7 
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— - 












l 3 1 8 
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i I ,T 0, 0,5 rl 














,4 | 1 


i . , B i °i°.3 h 














,4 , 2 


i . i A 1 °i 6 1 2 i 6 
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,4 , 3 


, , ,Y . 0,0,3 h 




X 












|4 i 4 


i i , A j 0, 6 , 2 ,6 




1 at 29 










' |4 | 5 


i i i Y | °i ° , 3 P 














,4 , 6 


i i i A . 0, 6,2 ,6 
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,4 | 7 
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|4 , 9 
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i5 i 3 
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|5 i 5 
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|5 i 7 
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e 


[ocl 






I 1 ,2 


1 1 1 T 0, X ( 2 ,8 
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1 |2 1 2 


1 i 1 U 1 °i ° 1 2 1 6 
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1 |2 1 4 


, ,x,P 0,0,0,0 






Print remainder 






1 |2 1 5 


, , x, I . 0, 0,0 ,0 






Input e, if desired 






i 12,6 


, 1 , C . 0, 6 , 2 ,3 












1 |2 1 7 


3,0, 0, T 0, 1,0 ,li 
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1 |2 1 8 


, X , E 1 C , °,° i° 












1 |2 1 9 


, , x, ?, l, 9,U ,3 
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m at 29 
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TRACK 
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a. 
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LOCATION 


INSTRUCTION 


0. 

t- 


CONTENTS 
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NOTES 


OPERATION | ADDRESS 


! 


; 
















/ 


X 










|3 1 2 


H 6 2 5 

1 1 1 | 1 1 1 




m at 29 










|3 1 3 


, B , °i 6 i 2 P 




m at 29 










|3 | 4 


S ' 6 2 8 

1 1 1 [ 1 1 1 




3 at 29 










|3 1 5 


, , ,T 0,2 ,1 |i 




X 












,3 | 6 


1 , |B .0,2 ,2 2 




Z[ <X+2m+li; 












,3 | 7 


A 1 1^,0,0,03 
















l 3 1 8 


l B 1 °l° I 1 ? 
















,3 | 9 


s 0627 




X| 2 at 29 












,4 , 


1 1 l Y ° 1 ° I 1 ? 
















,4 , 1 


, , ,Y , 0,0 ,2 2 
















I 4 1 2 


, ( ,A ,0,6,2 6 




1 at 29 












,4 , 3 


1 1 i Y 1 °i° i 1 P 




>3 












|4 1 4 


1 1 i Y 0,1 ,1 p 








" Address modification 








|4 1 5 


A 6 2 6 

1 1 1 1 1 1 1 




1 at 29 












,4 1 6 


, , ,Y 0,0 2 1 
















,4 | 7 


1 i Y o, ,5 p 




X 














,4 1 8 


! 1 l Y Oi 1 1° k 
















,4 | 9 


1 , i B 1 °i , 2 P 
















,5 1 


A i 0,6 2 / 




2 at 29 












,5 | 1 


1 1 |T . 0,0,2 p 




X 














,5 | 2 


, , ,Y 0,0 ,3 JL 
















1 i5 i3 


■ 1 l Y | Ol 1 ! 1 2 
















|5 1 4 


1 1 l A 1 °I 6 I 2 £ 




1 at 29 












,5 1 5 


1 1 l Y °l° I 2 1* 




X 














|5 1 6 


1 1 : Y | 0,0 ,3 $ 
















|5 1 7 


, , ,y 0,0,5 7 
















|5 1 8 


, 1 ,Y | 0,1 ,0 ,7 
















|5 1 9 


i i ^ , 0,0 $ 6 




X 














,6 | 


1 , i S 1 °, 6 i 2 1 




2 at 29 












16 1 1 


! 1 i Y ! °,° £ £ 
















,6 , 2 


Y 010 5 
















16 , 3 
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1 1 ! 1 1 1 1 
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TRACK 
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PROGRAM INPUT CODES 
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in 
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0. 
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1/1 


CONTENTS 
OF ADDRESS 


NOTES 




OPERATION ADDRESS 




1 


1 


















1 


X 










1 |0 i 


i 1 1 A 1 I 6 1 2 I 6 




1 at 29 










I 1 i 1 


1 , , Y Ol ! 6 ! 1 














I 1° 1 2 


i I | S , | 6 | 2 I 7 




2 at 29 










1 |0 |3 


1 I 1 Y I 1 1 |9 




X 










1 |0 |4 


i , , B , °, V A 




H[ 0C+2m+2 


] 








I 1 ,5 


i . ,Y| Q 0,3 ,U 








— 






I i° I* 


A 6 2 6 
i i i 1 i i i 




1 at 29 


ot+2m+3 








I |0 i 7 


i i i Y i °i 0,3 ,0 




X 












I 1° I 8 


i i i A 0, 6 1 2 ,6 




1 at 29 










1 1° I 9 


i i , I | 0, , 3 ,6 














1 I 1 1° 


. . i B i °i 6 1 2 i° 




Zf oc +m+l" 










i i 1 i ' 


i i i y i °i°.3 3 




X 






— - 






I |1 I 2 


i i i Y °, °.° h 














I 1 1 i 3 


I i I U °i ° i ° r 1 














i J l 4 


I i , B f , 2 ,0 














1 |1 i 5 


i i i A °i 6 1 2 |7 




X 


2 at 29 










i |1 l 6 


Y 2 2 3 








,1 

'-4J 






1 |1 l 7 


! 1 i A °i 6 1 2 , 6 




1 at 29 




(T4 ^ 

. 






i J i 8 


i i i Y °i 2 i 2 $ 








Pit 

<u 2 E 






1 i 1 1 9 


, , x,P l, 6,U ,9 




X 




Carriage return 






l |2 |0 


x R 110 












l |2 i 1 


, , x,U - 1, 1,0 ,0 








ft 






1 |2 |2 


B z z z z 




c i =last P 


[ ol +2nn-ii] 






1 |2 | 3 


C z z z z 




X 




[ ] 


£ 






i |2 i 4 


i , | S | z, z , z ,z 




-Cp=- last c 


[ 06+2m+5] 








1 |2 i 5 


. , , H z z z z 






[ ] 








1 |2 i 6 


, , ,B , z, z ,z ,z 




P 


[ ot+3m+3] 










l |2 i 7 


, , ,D . 0, 6,3 JL 




X 


2 












1 |2 i 8 


i i i H | 0, 6,2 3 




P/2 






. , 






l |2 i 9 


i i ,P - 0, 6,2 3 




P/2 












1 l 3 l ° 


i i i M , 0,6,2 3 
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LOCATION 


INSTRUCTION 
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h 
1/1 


CONTENTS 
OF ADDRESS 
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OPERATION ADDRESS 


1 


/ 
















/ 


X 








I 1 3 ,2 


1 . 1 T °i 2 1 h ,3 














1 1 3 ,3 


, , x,R 0, 0,0 ,0 








Compute 






1 |3 1 < 


] 1 i H °i 6 i 2 i 2 








roots of 






1 |3 1 5 


1 1 i S i °i 6 i 2 i 3 




X 






factor 






1 I 3 1 6 


C z z z z 






[ Ct+liM=6] 








1 |3 1 7 


1 1 1 S 1 °i 6 i 2 i 2 














1 |3 1 8 


1 1 ,s. q 6,2 ,3 














1 1 3 ,9 


1 1 1 1 z i z i z i z 




XI 


[ ot +wu 








1 I 4 1 ° 


1 1 1 H 1 z i z i z i z 






[ a. +km+5] 








1 I 4 1 ' 


1 H z z z z 






r ^ +lyn+7l 








1 1 4 | 2 


, , ,U. Q 2,5,1 














1 1 4 1 3 


1 

1 , x, b. q o, ,o 




X 












I 1 4 1 4 


, , x, R 0, 














1 I 4 I 5 


1 , 1 H . z, z, z ,z 






[ ot+lim+5] 








1 1 4 1 6 


, x,T 0,0 

1 1 1 1 1 1 














! I 4 1 7 


1 1 1 C 1 2j Z| z ,z 




X 




f oc +iirn+7l 








1 1 4 1 8 


1 1 , s. q 6, 2,3 














I 1 4 1 9 


H z z z z 






[ oc+lpn+k] 








1 [5 , 


1 1 1 **i ^ z i z i z 






[ o( +lim+6] 








1 |5 1 1 


B zz z z 




X 




[ ol +i|m+Uf 








1 |5 1 2 


1 1 *, p , Q °i °i° 














1 |5 1 3 


I 1 1 ^1 ^ z i z i z 






[ a: +iyn+5 ] 








1 |5 1 4 


1 1 *i p i 9 °i °i° 








> Print 






1 |5 1 5 


! 1 1 ^1 ^ Z ! Z | Z 




X 




[ 06 +l4m+6] 


roots of 






1 |5 1 6 


1 1 3q p. q 0, 0,0 








factor 






1 |5 1 7 


B z z z z 

1 1 1 1 1 1 i 






[ Oi +lyn+7 ] 








1 |5 1 8 


x p q 














1 |5 1 9 


, x, E, Q ,0,0 


X 












1 |6 1 


1 i , B i 6 , !,9 


— 












1 16 1 1 


, , . s q 2 5.7 










1 16 1 2 


1 i 1 T, z, z, z , z 




[0325]j[0la5] 






1 1 6 ,3 


i 1 , 3 Q 2, 2,6 


X 






FORM LP- 12 










6 




X 


CARRIAGE RETU 


RN 




■t'U «-»« l J1 544 1 ( 



CONDITIONAL STOP CODE 



PREPARED FOB: jlPAOC OF 

LGP-30 RPC-liOOO USERS ORGANIZATION - POOL | 7 / 13 


JOB NO. 


PROGRAM NO. 

C2-117 


PROGRAM PREPARED BY: 

W.F. Hollabaugh 


PROGRAM CHCCKCO SYl ItOATl 

POOL Review 1 07/05/59 


PROBLEM: HTRACK 

Lin' a Solution of Polynomials 1 03 


PROGRAM INPUT COOES 




t- 


LOCATION 


INSTRUCTION 


0. 

VI 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 


/ 
















/ 


X 








1 |0 , 


. , . A | | 6 < 2 J 




2 at 29 


1 






1 |0 i 1 


I , J ■ | 2 | 2 I 6 












1 1 ,2 


A 6 2 6 
1 1 1 I 1 | 1 




1 at 29 








i i0 |3 


. 1 iYj o, 2,3 |l 




X 










1 i0 | 4 


. , |B. 0, 2,3,9 












I |0 |5 


1 1 i A i °. 6 i 2 . 9 




h at 29 








I |0 ,6 


1 1 |Y, q 2.3,9 












I |0 | 7 


, , J, , 2 ,^ 




X 










I |0 1 1 


I . J, °, 2 .5.1 












i 1° |9 


! 1 i A | | 6 ! 2 I 6 




1 at 29 








1 i 1 1° 


. . J, ' 2 ' 1 *' 












I i 1 1 ' 


1.1 . Y l °l 2.U.5 




x 










t |1 |2 


. . . Y 2,5 3 












I 1 1 i 3 


a' 6 2 6 

1 1 1 1 1 1 i 




1 at 29 


> Address 






i |1 | 4 


1 1 iY, 0, 2,3 ,6 






Modification 






1 I 1 I 5 


1 1 l Y l °l 2 I* t° 




X 










1 I 1 i 6 


. 1 ,Y, 0,2,5,5 












1 1* i 7 


A 6 2 6 
1 1 1 | 1 1 1 




1 at 29 








i 1 1 | 8 


, , , y ! 0, 2 , 14. ,x 












I |1 i 9 


. 1 . Y , °i 2 X? 




X 










1 |2 ,0 


, . . Y , °. 2 ^ i 7 












i i2 .1 


x P 1 6 k 9 
1 1 1 I 1 1 1 






Carriage return 






I |2 |2 


x R' 1 1 
1 1 1 1 1 1 1 












1 |2 |3 


x U ' 1 1 
1 1 1 1 1 1 1 




X 










i |2 i 4 


. 1 X °i 2 , 2 1 6 












I |2 |5 


1 1 1 A, Q 6,2,7 




2 at 29 








i |2 | 6 


1 , . T , °, 3 , 3 , 7 


f 










i |2 | 7 


, , x, P ! 1, 6, U ,9 


t 






Carriage return 


1 1 1 . 1 1 | 1 




1 |2 i 8 


B 2 2 2 
1 1 1 I 1 1 1 


1 


Z[ o(-+2m+]i; 








i |2 |9 


. , iY. q 3,3, h 


i 










1 |3 i 


, , x, R, 3, 1, 0,0 


1 










1 |3 i 1 


, ( x, u f :, i,0;0 


1 


K? 

ZS 






FORM LP-IO 










7 




E 


CARRIAGE HETU 


wall •••ii l jlttalll 
RN 



PREPARED FOR; 

LGP-30 RPC-UOOO USERS ORGANIZATION - POOL 


PAGE OF 

8 /13 


JOB NO. 


PROGRAM NO. 

C2-117 


PROGRAM PREPAREO BY. 

W.F. Kollabaugh 


PROGRAM CHECKED BY: 

POOL Review 


DATE 

07/05/59 


PROBLEM: 

Lin's Solution of Polynomials 


TRACK 

03 


PROGRAM INPUT CODES 


0. 


ID 


LOCATION 


INSTRUCTION 


0. 


h 
in 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 


/ 
















/ 


X 








1 |3 i 2 


i i i c °i 6 i 2 |3 












I |3 i 3 


, , x, P Q 0|0 ,0 












i (3 ,4 


1 1 1 $ 2, Z . Z Z 






[ ] 






l |3 i 5 


, , X, P 0, , ,0 




X 










1 i 3 , e 


, , X, E ( 0, 0,0 ,0 












1 |3 i 7 


i i |B, 0, 6,2 |U 




n 








1 l 3 l 8 


i H i °i 6 1 2 i 3 




n=m 








1 I 3 1 9 


i i i B 1 °i 1 1 i 1 




Xi s[a] 








1 I 4 1° 


i i i A 0, 6,2 ,U 




n at 29 


oc+n 






l I 4 1 1 


I I l Y l °l°l^ I 8 












1 l 4 | 2 


, , ,A 0, 6,2 ,1| 




n at 29 


<x+2n 






i l 4 i 3 


i i i A , 0, 6 , 2 ,1; 




X 


n at 29 


<x.+3n 






1 |4 i 4 


i i , A . 0, 6 , 2 ,6 




1 at 29 


<X+3n+l 






l |4 i 5 


i i il, o, 0,5 ,6 












i i4 i 6 


i i i A , °, 6 , 2 i 6 




1 at 29 


0C+3n+2 






1 |4 i 7 


i i i Y . Q 1 6 ,1 




X 










i i 4 i 8 


1 . I A | I 6 1 2 ! 6 




1 at 29 


<*-+3n+3 






l |4 i 9 


i i ,Y, 0, 0,3 ,1 












i |5 , 


i i i A ,° i 6 , 2 , 6 




1 at 29 


06 +3n+U 






1 |5 i 1 


, i ,Y 010,3,5 




X 










l |5 i 2 


. 1 , Y I °l °l* I 7 












i |5 ,3 


i i x,P, l, 6,U ,9 






Carriage return 






1 |5 i 4 


i . i B | °i 1 1 ° i 1 




s[«0 








1 |5 i 5 


, 1 1 A | 6 ! 2 , 6 




X 


1 at 29 


QC +1 






l i5 i 6 


. i ,x j q 0,3 ,3 












1 |5 i 7 


i i i A , °i 6 ! 2 h 




n at 29 


06 +m+l 






l |5 i 8 


, i i A i °i 6 , 2 h 




n at 29 


0t +2n+l 






i |5 , 9 


, , , A , 0, 6 . 2 ,6 




X 


1 at 29 


<X+2n+2 






1 |6 i 


, , J, °i 0,3 t h 


-— 










! |6 | 1 


i i i A . 0, 6 , 2 |6 


1 at 29 


a +2n+3 






I |6 i 2 


, , iY ( 0, 0,3 ,0 












1 l6 i 3 


i , , A . °i 6,2 ,6 




X 


1 at 29 


X +2n+li 


FORM LP-li 










8 




X 


CARRIAGE RETL/ 


RN 


RCK.l. H-k.t J I m I X 



/ - CONDITIONAL STOP CODE 



PREPARED FOB: jjPAOE OF 

LGP-30 RPC-UOOO USERS ORGANIZATION - POOL \ 9 / 13 


JOB NO. 


PROGRAM MO, 

C2-117 


PROGRAM PREPARED BY. 

W.F. Kollabaugh 


PROGRAM CHECKED 3Yt IIDATE 

POOL Review | 07/05/59 


PROBLEM: [TRACK 

Lin's Solution of Polynomials | °U 


PROGRAM INPUT CODES 


a. 



i- 


LOCATION 


INSTRUCTION 


0. 


1- 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


I . 


l 
















l 


X 








I ,0 i 


, , J, 0,0,3,6 












1 |0 i 1 


i , , R. Q l ( o ,o 












I !« t 2 


i i i u °i o, 2 , 6 












i i0 ,3 


, i Xj p. q o, 0|0 




E 




Remainder 






| |0 |4 


( x E ( q o^o 












I l" |S 


t i t B. q 6,1,8 




M[ Ot +i4n] 








1 |0 i« 


. i ) S | °i °i^. 7 












I |0 |7 


1 i i T | °, Vl* 




E 










I )0 I* 


i i , B i 0, °|3,1 












i 1° l? 


I i i A i 9 6 , 2 .7 




2 at 29 








1 I 1 1° 


. - ,*, 0,0,3,1 












i |' i ' 


i i i A j °i 6 . 2 , 6 




E 


1 at 29 








I il |2 


i , i Y ! 0,0,3 $ 












1 1 1 I 3 


i i J ,0,0 ,5 ,7 












i il l 4 


, , ,u, 0,3,5^ 












1 I 1 1 5 


, x,Z | 0, 0,6 ,3 




E 




End of program 






i |1 i« 


i i i c °i 6 1 2 ,3 












1 I 1 i 7 


, , x,P 0, 0,0 ,0 












1 i 1 I 8 


, , x, I 0, 0,0 ,0 






Input "n" here 






1 i 1 1 9 


, , , N . 0, 6,2 ,6 




X 


1 at 29 








1 |2 i 


» i , H , °i 6 , 2 h 




n at 29 








i i2 i 1 


H 6 2 5 
, i , i i i i 












1 |2 |2 


i i i B | 0, 1 , ,1 




sLal_ 


ot 






I |2 | 3 


, , i Y i °i 1 , 2 ,3 




X 










l |2 i 4 


1 1 l A l °l 6 t 2 I 6 




1 at 29 


06 +1 






1 |2 i 5 


Y 3 








1 1 1 I 1 | 1 




i |2 ,6 


, i |A, 0, 6,2 ,U 


? 


n at 29 


oL +n+l 






I (2 J 7 


, i i Y ! °i °,° h 


; 


XJ 








1 |2 ,8 


i , , Y , 0, °,3 ,3 


/ 










i .2 i9 


, t iY, Q 6,2 ,0 


; 










l ,3 ,0 


i i , A, 0, 6,2 ,U 


1 


n at 29 


oi+2n+l 


1 ' ...J ) J 1 1 




__i (3 ,1 


, , , s , °, 6 , 2 , 7 


/ 


<w1 


2 at 29 


06 +2n-l 


FORM lp-io 










9 




* 


CARRIAGE RtCTlJ 


urn «••««, illt4l» 
RN 



PREPARED FOR: 

LGP-30 RPC-U000 USERS ORGANIZATION - POOL 
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JOB NO. 


PROGRAM NO. 

C2-117 


PROGRAM PREPARED BY iPROGRAM CHECKED BY. 

W.F. Kollabaugh POOL Review 


DATE 

07/05/59 


PROBLEM: 

Lin's Solution of Polynomials 


TRACK 

oU 


PROGRAM INPUT COOES 


0. 



LOCATION 


INSTRUCTION 




h 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION [ ADDRESS 


1 


/ 
















/ 


Xl 








I i 3 i 2 


| Y | | | 1 I 8 












1 1 3 i 3 


Y 1,1 ,0 

i i i | i i i 
















1 |3 i< 


S ' 6 2 6 

1 1 1 i 1 1 1 


1 at 29 


at +2n-2 






l |3 i 5 


. i | Y | °l | 1 r 9 




X 










1 I 3 1 6 


Y 2 2 

i i i i i i i 












1 I 3 1 7 


, , ,A| 0,6,2,7 






2 at 29 


Ct +2n 






1 i 3 i 8 


, . , Y o, , 2 , 1 










1 l 3 1 9 


. 1 l Y | I !^ I 8 


^ - 








1 I 4 1 ° 


l_L L 1 ^ 1 ^ 










l I 4 1 ' 


, , , A , o, 6 , 2 ,? 


2 at 29 


a. +2n+2 






1 I 4 | 2 


i i i Y i °i°i3it 












! | 4 1 3 


, , ,Y 0,5,2 jU 




X 










1 I 4 | 4 


ua i. J> i °i *,*_£_ 




1 at 29 


* +2n+3 






1 I 4 1 5 


i i i Y |° i 0,3 p 












i i 4 l 6 


, , ,*, 0,^,2,3 












1 I 4 i 7 


i , ,A, 0,6,2,6 




X 


1 at 29 


ot +2n+l* 






l l 4 l 8 


i i J { °i 0,3 ,6 












l l 4 i 9 


i , , Y i °i 2 , 2 , 2 












i |5 i 


, i , u o,U,5 ,i 












1 |S i 1 


, , ,A 0,6,2,1; 




X 


n at 29 


oc +3n+U 






l |5 i 2 


, , , Y 0, , 2 t U 












i |5 i 3 


, , , Y . °i °, 3 P 












1 |5 | 4 


i i ,y! o, o,5 ,7 












1 |5 i 5 


, , , Y 0, 1 , ,7 




X 










l i5 i 6 


, , 1^,0,2,3,1 












1 |5 i 7 


, , Y ( 0, 6 , ,0 












1 I 5 1 8 


S 6 2 6 

1 1 1 1 1 1 ! 




1 at 29 


cL +3n+3 






I |5 i 9 


, i , Y 0. , 2 ,0 




X 










1 |6 i 


,1 0,03 1 














l |6 i 1 


, i Y , 1 , 1 2 










1 i 6 1 2 


, , , Y , 2 2 ,6 










l 16 i 3 


, , J , 0.5,5 7 




X 






FORM LP-12 










T ' ' ■ 

10 




K 


CARRIAGE RETL 


RN 


»c<*i m-« m j|)S4 1 X 



/ CONDITIONAL STOP CODE 



PREPARED FOR: IjPAaE OF 

LGP-30 RPC-UOOO USERS ORGANIZATION - POOL | 11 / 13 


JOB NO. 


PROGRAM NO. 

C2-117 


PROGRAM PREPARED BY: 

W.F. Hollabaugh 


PROGRAM CHECKED 3Yi jjOATB 

POOL Review | Ol/o5/59 


PROBLEM: ITRACK 

Lin' 3 Solution of Polynomials | 05 


PROGRAM INPUT COOES 


0. 



LOCATION 


INSTRUCTION 


a. 



CONTENTS 
OF ADDRESS 


NOTES 


OPERATION ADDRESS 


1 


1 
















1 


X 








I |0 i 


1 i 1 S 1 | 6 | 2 I 6 




1 at. 29 


ou- + ^n+? 






I 1 i 1 


. , , Y q 0, 6 ,1 












I 1 ,2 


i i i s. q 6)2,6 




1 at 29 


oc +3n+l 






i |0 |3 


i i i Yj q 0,5,6 




X 










| |0 i 4 


, , , Y, q 1.0,5 












I |0 ) 5 


, , , Y J 0,1,1?. 












I |0 |6 


i s ! °i 6 i 2 1 6 




1 at 29 


0L+3n 






I |0 i 7 


i i ! Y 0, 1 ,0 Q 




X 










I 1° I 8 


i i ,A , 0,6,2 \x 




n at 29 


a +Un 






i |0 ,9 


10 6 18 
i i i 1 i i i 












1 I 1 1° 


, , ,S ' 0,6,2 6 




1 at 29 


Ot+lj^l-l 






i i 1 | ' 


i .i . u i V" 1 k 




X 










t il |2 


1 1 1 1 1 1 1 












1 ll l 3 


1 1 1 1 I 1 1 












i i< 1 4 


i i ,A 0, 6 ,2 /+ 




n at 29 


ot +£n-l 






I |1 | 5 


i i i A i °i 6 f 2 k 




X 


n at 29 


oi +6n-l 






i |1 |6 


i i . Y o. 6 . 1 ? 












i i' i 7 


B 6 1 7 
1 1 1 1 1 1 1 




T[0325] 








1 I 1 1 8 


H ' 2 6 2 
i i i l i I l 












I i 1 I 9 


B ' 2 2 2 
i i i i i i i 




X 


B[ 0L+2n+h 


] 


1 1 I 1 L. ,1 .,1 




I |2 |0 


i i i A ! °i 6 i 2 £ 




1 at 29 


cl +2n+5 


1 l l | l I l 




i .2 i 1 


Y 0221) 












1 |2 |2 


B 6 3 




1 fl. pt. 








I 1 2 i 3 


C z z z z 
1 1 1 1 1 1 1 




X 


c =l 


[ ol +2n+3 ] 






i i2 i 4 


H z z z z 




Cj=0 


[ oc+2n+2] 






1 i 2 i 5 


B 2,3 1 




A[ oc +3n+Ii 


] 






1 |2 , 6 


I 1 i A 1 0, 6 ,2 |i 




n at 29 


0L +kn+k 






1 |2 ,7 


i Y ! °. 2 ? ? 




X 










1 |2 i 8 


1 I . Y . °i 2 M ? 












i |2 i 9 


. Y 1 °i 2 i^ ?" 












1 |3 t 


A 6 2 6 
1 1 1 | 1 1 1 




1 at 29 


Ot +Un+5 






\ |3 i 1 


Y 1 2 k 




X 




FORM LP-IO 










'll 






CARRIAGE RKTU 


•oiu •"•11. itiuii 
RN 



PREPARED FOR; 

LGP-30 RPC-HOOO USERS ORGANIZATION - POOL 


PAGE OF 
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JOB NO. 


PROGRAM NO. 

C2-117 


PROGRAM PREPARED BY PROGRAM CHECKED BY: 

W.F. Hollabaugh POOL Review 


DATE 

07/05/59 


PROBLEM: 

Lin's Solution of Polynomials 


TRACK 
05 


PROGRAM INPUT CODES 




i- 


LOCATION 


INSTRUCTION 


C 



1- 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION 1 ADDRESS 


1 


/ 
















/ 


X 










|3 i 2 


i , ,Y | 0,2,U 5 














|3 i 3 


, , ,7,0,2,5 3 














|3 | 4 


i i i A ' °i 6 i 2 £ 




1 at 29 


QL +J411+6 








|3 i 5 


i i , Y | °i 2 i^ P 




X 












|3 | 6 


i , i Y | °i 2 i3 ^ 














,3 | 7 


i i i Y | 0, 2 ,5 £ 














I 3 i 8 


i i |A . 0, 6,2 (5 


1 at 29 


oL+hn+7 








,3 , 9 


, ■ , T |°, 2 A^ 




X 










,4 | 


i i i Y 0, 2 ,1+ ,7 














I 4 1 ' 


. i i Y °i 2 i* 7 














,4 | 2 


i , , B |°i5i^ 




Y0100 










,4 , 3 


i i |A | 0,6,2 6 




X 


1 at 29 


0102 








|4 | 4 


|_i_ i_J 4 °i 1 i ^ 














|4 | 5 


, , x,R 1,1,0 ,0 














,4 | 6 


i i x i u 1, 1 ,o p 














,4 , 7 


, , x,I , 0, 0,0 p 




X 




Data Input here 








|4 , 8 


, , x,E 0, 0,0 p 














,4 l 9 


, , , B °i 6 , 2 7 




2 at 29 










,5 , 


i i ,S . 0,6,2 k 




n at 29 










,5 i 1 


, , ,T 0, 0,0 JL 




X 




quadratic? 








,5 | 2 


, , ,B , 0,0,0 3 




B[ot+l] 










|5 i 3 


. i , Y | °,^|5 i 6 






a +1 








|5 | 4 


i i ,A | 0, 6,2 6 




1 at 29 


QL +2 








|5 I 5 


i , i Y , i£| 6 , 2 




X 












|5 i 6 


i i |B j z, z |Z p 






[ a +1] 








|5 i 7 


i i i^ i z i z i z P 






r 0L+3n+3l 








,5 i 8 


i i iB . 0, 6:1 6 














|5 i 9 


K 2 6 2 




z 












|6 i 


| , X;R | 1.1 ,0 P 
















,6 , 1 


, x,U | 1 1 














,6 | 2 


i i |B | Z, z .z £ 






[ 06+2] 








,6 , 3 


i i X : Y i °i° i° P 




X 






FORM LP-12 










12 


/ 


X 


CARRIAGE RETL 
CONDITIONAL S 


RN 
TOP CODE 


•H'AL M-m t J |)M 1 X 



PREPARED FOR: "' ' IIPAOE OF 

LGP-30 RPC-U000 USERS ORGANIZATION - POOL | 13 / 13 


JOB NO. 


PROGRAM NO. 

C2-117 


PROGRAM PREPARED BY: 

W.F. Hollabaugh 


PROGRAM CHECKED 3Ti ffoATE 

POOL Review 1 07/o5/?9 


PROBLEM: ("TRACK ' 

Lin's Solution of Polynomials | 6 


PROGRAM INPUT COOES 




h 

in 


LOCATION 


INSTRUCTION 


c 

i 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 




1 


















1 


X 










1 |0 , 


, , , H , z z, z , z 






[ oc+3n+U] 








1 ifl ii 


1 . , u . 9 2| - 2 1 6 








, ,0 ,0 0, 0,1 


/• 


1 


1 1 ,2 
















1 .0,3 






X 












I |0 1 4 
















L 1* J 5 


1 1 1 1 1 1 1 














1 |0 ,6 
















1 |0 |7 






x 












1 |0 |* 
















1 1° i« 
















1 '' 1° 
















1 1' 1' 






X 












1 1 1 f 2 
















I |1 |3 
















1 i» J. 4 
















t |1 | 5 


1 1 1 | 1 1 1 




x 












1 |1 16 


1 1 , u 14,1,5 














1 |1 1 7 


, 1 . T , 9 3, 2,5 








}1 o,o p q o ( i 


,u 


1 


1 J | 8 


, , , M, z z, z , z 






[ a+lm] 








1 J 1 9 


B z z z z 
1 1 1 1 1 1 1 




X 




[ <* +6n-l] 








I (2 ,0 


, , , Z, z z, z, z 






[ a +l+n] 








1 1 2 | 1 


. f H z z z z 






[ a,+2n-l] 








1 |2 ,2 
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